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fertilizing soybeans 
Soybean acreage in South Dakota 
has more than tripled since 1960. 
During this same period of time the 
average soybean yield per acre has 
risen by 50%. 
Even though only 6% of the soy­
beans in South Dakota are fertilized 
directly, greater use of fertilizers 
has contributed to these increased 
yields. Experience indicates that 
soybeans do respond to fertilization 
if soil levels of phosphorus and 
potassium are not high (Table 1). 
Normally, soybeans benefit indirect­
ly from fertilizer use in corn-soybean 
rotations. ~--
Table 1. Influence of starter fertlllzer on soy­
bean ylelds at Southeast Experiment Farm, 
1965-76*. 
Yleld, bulA 
Year No fertlllzer Fertlllzad (8 +25 +12) 
1965 17 23 
1966 18 21 
1967 
1968 33 35 
1969 31 34 
1970 27 29 
1971 22 25 
1972 38 42 
1973 21 27 
1974 24 24 
1975 28 31 
Average 25.9 29.1 
* data by Fred Shubeck 
Soll tests for available phosphorus were medium and for 
exchangeable potassium were high. 
"--
Nitrogen 
High soybean yields demand large 
quantities of nitrogen. Fortunately, 
soybeans meet their own nitrogen 
needs through symbiotic fixation of 
atmospheric nitrogen. Adding large 
amounts of fertilizer nitrogen 
reduces nodule development and 
produces no consistent increase in 
yield (Table 2). Small amounts of 
nitrogen fertilizer included in a 
. starter treatment (up to 10 lb) occa­
sionally give improved early growth. 
'-----' 
Robert P. Schoper, Extension agronomist-soils 
Paul Carson, professor, plant science 
Ron Gelderman, manager, soil testing lab 
Table 2. Nitrogen fertlllzatlon of soybeans 
at the Southeast Experiment Farm.• 
Added 1970 1971 
nitrogen 0+30+30 0+30+0 
lbslA bulA 
0 21 21 
30 21 21 
120 21 21 
• Data by Fred Shubeck 
Phosphorus and Potassium 
Soybeans respond to direct ap­
plica tions of phosphorus and 
potassium fertilizers when soils test 
in the low to medium range. 
Recommended rates of 
phosphorus and potassium fertilizer 
(Tables 3 and 4) may be broadcast 
and incorporated prior to planting 
or app lied in a band 2 inches to the 
side and slightly below the seed at 
planting. 
If a starter fertilizer is used, 10 
lb/ A of nitrogen should be included, 
but the total amount of nitrogen plus 
potassium (K20) should not exceed 20 
lb/A. No fertilizer should be directly 
in contact with the seed. 
Table 3. Phosphorus recommendations. 
Phosphorus soll tests, lbslA 
Yield Low Medium High 
goal Less than 15 18-25 28-35 
bulA P,O, recommended, lbslA 
20 30 10 0 
30 40 15 0 
40 50 20 10 
50 60 25 15 
60 70 30 20 
Table 4. Potassium recommendations. 
Potassium aoll tut, Iba/A 
Yield Low Medium High 
goal 51-120 121-210 211·300 
bu/A K.O recommended, Iba/A 
20 35 20 0 
30 50 30 0 
40 70 40 20 
50 90 50 30 
60 110 60 40 
Micronutrient Needs 
Iron is the only micronutrient of 
major importance for soybean pro­
duction in South Dakota. Iron defi­
ciency frequently occurs on soils 
with a high soil pH, a high salt con­
centration, and poor drainage. 
Treatment of soybeans with 
chelated iron compounds may be 
successful on soils which are not 
high in soluble salts. Chelated iron 
should be foliar applied in a band 
directly over the row when the 
beans are putting out the second 
trifoliate leaves. 
Precise timing of the material is 
essential. 
If soil tests indicate that the salt 
level is marginal, iron chelate should 
be applied on a trial basis only. 
Zinc deficiencies, which appear 
as a general stunting of plants with 
the lower leaves becoming yellow 
while the upper leaves remain 
green, are not common. Deficiencies, 
when they occur, are found on 
sandy, low organic matter soils hav­
ing a high soil pH, or in areas where 
the topsoil has been removed ( see FS 
67 4 for further information). 
Inoculation 
Inoculation is essential in areas 
where soybeans have not been 
previously grown; and it may pro­
vide good insurance if soybeans 
have not been grown within the last 
3 years. An inoculum insures the 
presence of live bacteria for nodula­
tion and fixation of atmospheric 
nitrogen. 
Inoculation with a peat based in­
oculum should be done just before 
planting. If the inoculated seed is 
allowed to dry excessively, bacteria 
numbers will be greatly reduced. 
Pre-inoculated soybean seed may 
be of questionable value. Such seeds 
are inoculated when they are 
bagged, and if they are warehoused 
for several months at variable 
temperatures. it is possible that not 
---
enough bacteria will survive. Use 
pre-inoculated seed with caution. 
(See FS 601 for further information). 
Land that has been in soybean 
production every 2 or 3 years should 
contain an adequate population of 
the proper bacteria. A way to check 
your soybeans for nitrogen fixing 
bacteria is to dig some plants during 
the summer and check for nodule 
development. 
Liming 
Liming trials throughout the upper 
Midwest indicate that a soil pH of 
6.0 will result in maximum yields. 
However, liming studies 
demonstrate no response to lime at a 
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soil pH of less than 6.0 when soil 
layers with a neutral pH exist in the 
upper 24 inches of the soil profile. 
Since most South Dakota soils in 
the soybean producing area contain 
a neutral or higher pH zone in the 
upper portion of the soil profile, the 
use of lime should be on a trial basis 
only. 
Summary 
Fertilization is only part of a total 
program. The response of soybeans 
to fertilizer is more likely when other 
management factors are controlled, 
such as varieties, row spacing, and 
weed control. An effective fertiliza­
tion program should include: 
* Soil test and apply phosphorus 
and potassium fertilizers when test 
levels are in the low or medium 
range. 
* Inoculate soybeans where they 
have not been grown recently. 
* Omit nitrogen unless as a starter 
(10 lbs per acre) with phosphorus 
and/or potassium. 
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